INTRODUCTION
Since publication in 1945 of a brief statement on the occurrence of Middle Jurassic rocks in the western interior of the United States,1 the writer has had the opportunity of seeing many typical sections of the Jurassic in all the Rocky Mountain States and of making many fossil collections, which will be the basis for several stratigraphic and paleontologic papers. In order to make some of this information promptly available to field workers, the writer has prepared summary discussions of the various faunas, has noted their stratigraphic positions, and has written descriptions of a few of the most characteristic fossils. Establishment of the f aimal succession within the Middle and Upper Jurassic sequence of rocks should be useful in making regional correlations and in deciding what stratigraphic nomenclature will be most appropriate and serviceable locally.
Throughout this paper the phrases United States National Museum and United States Geological Survey Mesozoic locality, are abbreviated to U.S.N.M., and U.S.G.S. Mes. loc., respectively.
FAUNAL ZONES AND CORRELATIONS
Eight ammonite zones have been recognized in the marine Jurassic of the western interior of the United States. From youngest to oldest they may be listed as follows:
These do not represent a continuous f aimal succession. The Defo-nticeras-Stemirina.toGeras beds at the base are not well known and may be divisible faunally. T^°sy are separated from the beds containing Arctoeephalites by shale and limestone that may contain other faunas, perhaps corresponding in part to the Granocephalites beds of east Greenland. 2 The zones of Arctoeephalites^ Aretieoceras^ Gowericeras, and Kepplerites form a continuous succession. In Montana a discoiiformity between the zones of Kepplerites mclearni and Quenstedtoceras (Bourkelamberticeras} collieri represents mos4". of the middle and upper Callovian. Farther south the discoiiformity may be partly filled by the nonfossiliferous Preuss sandstone and Entrada sandstone. The Quenstedtoceras collieri zone is succeeded immediately by the Cardioceras cordifonne zone. Still higher marine beds contain a few cardioceratids that probably represent a distinct assemblage.
Plate 4 shows the fauna! zones and summarizes in. compact form many of the relations discussed in the following pages.
Defonticeras-Stemmatoceras Zone
This provisional zone is represented in the lower part of the Sawtooth formation of western Montana, the middle part of the Gypsum Spring formation of central Wyoming and southern Montana, and the basal par4-, of the Twin Creek limestone of western Wyoming and eastern Idaho. It is characterized by the ammonites Defonticeras, Stetmnatoceras, and Zemistephanusl and by numerous pelecypods, of which some have been described by Stanton 3 and by Warren.4 Oryphaea pianoconvexa Whitfield and G. impressitnarginata McLearn are found associated with the ammonites, although the latter is uncommon. The forms assigned to G. impressimarginata, differ from typical forms in the Arcto-cephalites and Arcticoceras beds only by a somewhat smaller average si2e and by lesser ventral extension of the ribs.
Defonticeras is the most common ammonite. It was found associated with Stemmatoceras at several localities in the border area of Idaho and Wyoming. It occurs with a stephanoceratid, tentatively assigned to Zemistephanus, in the middle limestone member of the Gypsum Spring formation of the west bank of the Yellowstone River, 2% miles south of Livingston, 3V£ont. A specimen identified as Defonticeras oblatum (Whiteaves) 5 was found 20 feet above the base of the Sawtooth formation at Swift Reservoir, Poiidera County, Mont. Fragments questionably assigned to Defonticeras have been found at several localities in the Gypsum Spring formation. Stephanoceratids are less common. In addition to the specimens found near Livingston, mentioned above, a few fragments were obtained on Cinnabar Mountain, near Gardner, Mont., about 43 feet below the main sill and near the middle of the Gypsum Spring formation. About 30 specimens resembling Zemistephanus vancouveri McLearn 6 were found in the lower part of the Gypsum Spring formation south of Cody, Wyo., in sec. 6, T. 51 N., R. 101 W.
The beds containing Defonticeras and Stetwnatoceras have been considered middle or upper Bajocian.7 Determination of their exact age must await detailed faunal studies, although their position not far below the Arctocephalites beds suggests that their age is upper Bajocian.
Defonticeras oblatwn (Whiteaves), G-ryphaea planoconvexa Whitfield, and G. impressimarginata McLearn are described and illustrated in this paper.
Arctocephalites Zone
The ammonite Arctocephalites has been found in the upper silty-to-sandy member of the Sawtooth formation in western Montana,8 in similar sandy beds in the Grassy Mountain section near Blairmore, Alberta,9 and in the Harrison Lake area of British Columbia. 10 In Montana most of the specimens of Arctocephalites were obtained from the upper 10 feet of the upper s;lty-tosandy member of the Sawtooth formation, but fragments were obtained also from the lower part of the member. Associated with Arctocephalites in Montana are large forms of Procerites, as much as 1 foot in diameter, and many pelecypods. Most of the pelecypods n have been described by Stanton There remains the possibility that both the Arcticoceras and Arctocephalites zones are equivalent to the Mawocephalites macrocephalus zone of Europe. TMs seems unlikely, in view of the thickness of the Arcticoceras beds, which locally attains 60 feet, and because the Arctocephalites beds in places lie only about 100 feet above the Defonticeras beds of Bajocian age.
Arcticoceras codyense Imlay and Cadoceras shoshonense Imlay are described and figured in this paper.
Gowericeras subitum Zone
This zone is characterized by many species and individuals of Gowericeras and Cadoceras, the latter attaining sizes of more than 1 foot in diameter. Other ammonites include rare specimens of Procerites, Grossouvria, and Arcticoceras. Pelecypods are abundant, large naticoid gastropods are fairly common, and wellpreserved brachiopods occur locally. Gryphaea nebrascensi$ Meek and Hayden appears in abundance at the base of the zone and ranges upward to the top of the marine Jurassic. The characteristic fossils of the zone have been found at many localities in Montana and northern Wyoming.
The Characteristic fossils in East Greenland modified after Spath (1932 Spath ( , 1935 Spath ( , 1936 Titanites' and Crasspedites
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Pectinatites beds ' 7 , The Quenstedtoceras collieri zone probably corresponds to the upper part of the Q. lamberti zone and the lower part of the Q. mariae zone of Europe, because of the abundance of Bourkelamberticeras, which subgenus is typical of the Q. lamberti zone but ranges into the Q. mariae zone, and because Pavloviceras and Scarburgiceras are characteristic of the Q. mariae zone and are not known below the upper part of the Q. lamberti zone.
This age determination means that in the Little Rocky Mountains and in the Bearpaw Mountains the Swift formation is separated from the underlying Rierdon formation by an unconformity representing most of the middle and upper Callovian and corresponding to the European zones of Cosmoceras jason, Erymnoceras coronatum, and Peltoceras athleta.
Quenstedtoceras (Bourkelamberticeras) collieri Reeside is described and illustrated in this paper.
Cardioceras cordiforme Zone
This zone has been identified at many places in the western interior region, in the Stump sandstone of Idaho and western Wyoming, the Curtis formation of Utah, the Swift formation of Montana, the Redwater shale member of the Sundance formation in the Black Hills area of South Dakota and eastern Wyoming, and ir» equivalent beds in central Wyoming. It generally occurs near the top of the lower third or half of these units but in places occurs near the base. Gryphaea impressimarginata McLearn was described on the basis of small to medium-sized specimens from the Arctocephalites beds in the Blairmore area, Alberta, Canada. It was distinguished from G. nebrascensis Meek and Hayden by its more robust form and by the rather coarse ribbing on its umbo. G. cadominensis Warren was described on the basis of small specimens from the Defonticeras beds in the Cadomin area, Alberta. It was distinguished from G. impressimarginata by being less trigonal in outline. In the Sawtooth Range of western Montana, G. impressimarginata occurs in abundance in the Arctocephalites zone at the top of the Sawtooth formation and in the Arcticoceras zone at the base of the Rierdon formation. It is absent in the overlying Gowericeras zone, where G. nebrascensis first appears in abundance. It is uncommon in the dark shale in the lower part of the Sawtooth formation, probably owing to an unfavorable sedimentary facies. In eastern Idaho, westernmost Wyoming, and north-central Utah, G. impressimarginata is common in the lower part of the Twin Creek limestone in association vdth Defonticeras and Stemmatoceras. Some of the immature forms appear to be identical with G. cadominensis, but the adult forms are indistinguishable from G. impressimarginata. The large number of specimens available shows that G. impressimarginata varies considerably in shape and ornamentation. Its outline ranges from elongate to ovate to subtrigonal and its convex'ty from moderate to strong. The coarse radial ribs may be confined to the umbo or may extend to the ventral margin. The beak, when well-preserved, is pointed and generally deflected posteriorly. In some specimens this posterior deflection is very pronounced and in others scarcely noticeable. An inflected area along the postero-clorsal margin is present on most specimens, but a sulcus on the post-umbonal slope is rather uncommon. This species is characterized in the adult by its elongate shell, prominent, narrow umbo, strongly incurved beak, generally well-defined sulcus on the posterior side, and especially by the presence of distinct, radiating striae on the umbonal region. Its considerable resem-blance to Gryphaea calceohi Quenstedt from the lower Bajocian of Wiirttemberg was noted by Meek and Hayden in their original description. A similar species occurs in the Callovian of Oaxaca, Mexico. The only similar species in the western interior region is G. impressimarginata McLearn, which is distinguished by its stouter form, presence of ribs instead of striae on its umbo, and its less incurved beak, which is commonly deflected posteriorly. Some of the stouter forms of G. nebrascen&is may resemble the more slender forms of G. impressimarginata but are generally distinguished easily by their finer umbonal markings. In these two species, immature forms of less than half an inch in height are very similar.
The specimen herein illustrated is one of the largest and best-preserved in the collections of the Geological Survey and is typical of the species.
Plesiotype: U.S.N.M. 104136. Gryphaea, nebrascensis Meek and Hay den appears in abundance in the Gowericeras subitwn zone and ranges to the top of the marine Jurassic. Locally it may be abundant, or it may be absent from beds that are within its vertical range. Some specimens from the Sawtooth formation of western Montana previously identified as G. nebrascensis are now considered immature forms of G. impressimarginata McLearn. The presence of {?. nebrascensis generally denotes beds younger than the Arcticoceras zone at the base of the Rierdon formation and the Sundance formation. However, a few specimens of G. nebrascensis have been found in the upper part of the Arcticoceras zone at several localities. The specimen figured herein was first placed in Cranocephalites 39 because its scaphitoid body chamber and ornamentation resembled that of certain species from Greenland, such as Cranocephalites inversus Spath,40 and because it occurred only about 120 feet below silty beds containing Arctocephalites. However, after the details of the suture had been plotted, the relationships with Defonticeras were clearly seen, as shown by the wide, irregularly bifid second lateral lobe, which is in 39 Only the holotype can at present be definitely assigned to tlys species. It has been compressed laterally in f ossilization, but its normal whorl section was probably as wide as high. The flanks and venter are moderately convex. The umbilicus is fairly narrow. The umbilical wall is vertical but rounds rather abruptly into the flanks. The body chamber occupies about tlreefourths of the last whorl and is terminated by a fairly deep, forwardly projecting constriction.
Defonticeras oblatum (Whiteaves)
The posterior end of the outer whorl of the holotype bears fairly strong ribs. The primary ribs curve forward on the lower third of the flank, where some bifurcate, but many remain single. The ribs continue the forward curvature to about the upper third of the f *»nk and then recurve slightly and cross the venter transversely. A number of intercalary ribs arise between the furcation points an,d the upper third of the flanks. There are about 2% times as many secondary ribs as primary ribs. Costation disappears rapidly on the body chamber, most of which is quite smooth except for fine growth lines. The suture cannot be traced.
One small specimen (pi. 6, figs. 2, 5) has very high, sharp ribbing greatly resembling that of the much smaller ^Miccocephalites^ lanunatus Buckman 41 and may represent an immature form of Arctocephalites sawtoothensis. Its strong primary ribs curve backward on the umbilical wall, curve forward on the lower fourth of the flanks, and then bifurcate or continue singly in a nearly radial manner. Anteriorly, the anterior branch of each rib pair becomes more or less faintly connected with the primary rib. The ribbing is particularly prominent on the venter.
A The variety is represented in the collections by%only one specimen, but was selected for illustration in this preliminary paper because of its close resemblance to "Metacephalites" metastatus Buckman ** from the Cor-J)ula munda beds in the Fernie formation near Blairmore, Alberta.
The outer whorl of the type is subovate, as wide as high, thickest on lowest part of the flanks, embracing about three-fourths; flanks gently convex, converging gradually into moderately narrow, rounded "venter. Umbilicus fairly narrow, wall rounding rather abruptly into flanks. Body chamber not preserved.
The ribbing is fairly strong and somewhat flexuous The primary ribs are thick, elevated, incline nearly radially on the upper part of the umbilical wall, curve forward rather strongly on the lower third of the flanks, and then bifurcate. The secondary ribs continue the forward curvature to about the middle of the flanks, then become nearly radial and cross the venter transversely. On the middle of the flanks the secondary ribs are slightly weaker than the primary ribs but gradually become higher and thicker toward the venter. Nearly all rib pairs are separated by single intercalary ribs which begin slightly above the furcation points, are more or lessi faintly connected with the preceding rib pairs, and are as strong as the forked rib^ on the upper part of the flanks and on the venter.
The suture line cannot be followed, although, in the type, traces are visible at the anterior end.
The specimen may be slightly compressed, but at a diameter of 73 millimeters the whorl height is 34 millimeters, the whorl thickness 35 millimeters, and the umbilical width 17 millimeters. The last three dimensions expressed as ratios of the diameter are 0.46, 0.48, and 0.23.
The specimen figured herein agrees closely with "Metacephalitesv> metastatus Buckman in ornamentation and whorl proportions. It appears to have a more narrowly rounded venter and less sharp ribbing, but these minor differences may be related to conditions c f preservation. In order to avoid nomenclatorial confusion, it seems preferable to designate the Montana form as a variety until specimens of a similar size can be compared.
' Associated with Arctocephalites metastatvs Buckman var. sweetgrassensis Imlay are two rathe*1 similar species. One is distinguished by coarser, sparser ribbing and a broader whorl section. The other has finer ribbing, which is beginning to disappear on the lower parts of the flanks at a diameter comparable with the maximum diameter of the variety A. m. sweetgrassensis. The holotype has been partly crushed at its anterior end, but the remainder of the shell appears to be nor- History Bull., vol. 22, p. 131, pi. 18,  fig. 2, 1906. Spath, L. F., op. clt., p. 32, pi. 12, fig. 2 . clt., p. 131, pi. 18, fig 2. Spath, L. F., op. cit., p. 32,  pi. 3, fig. 7 ; pi. 12, fig. 2 mal. Its form is lenticular, flattened. The whorls are elongate trigonal, much higher than wide, thickest near the umbilicus. The flanks are flattened, the venter narrowly rounded, and the umbilicus nearly closed. The aperture is not preserved, but the body chamber is at least half a whorl in length. The anterior end of the holotype and of two other specimens of comparable size show faint, forwardly inclined ribbing when viewed under oblique lighting. The inner whorls are not known. The adult whorls, represented by several specimens from the Little Rocky Mountains, in Montana, are entirely smooth and have a somewhat stouter whorl shape than the holotype.
The suture is well exposed on the holotype and on two larger specimens. The ventral lobe is wider than lon^; first lateral lobe longer than wide and irregularly trind; second lateral lobe as long as wide and bifid. Saddles much wider than lobes; ventral saddle bifid and its steeply inclined outer slope deeply incised by a secondary lobule; first lateral saddle irregularly bifid, with the outer branch the larger; second lateral saddle broad and of irregular shape.
One specimen from Chalk Butte dome in the Little Rocky Mountains measures about 11 inches (280 millimeters) in diameter.
The dimensions of the types in millimeters and in ratios of the diameter are as follows: Ammonites referable to Arcticoceras are represented in available collections by about 80 specimens representing at least 6 species. However, a number of fragments cannot be placed in the proper species because of defective preservation, or because the complete development of some species is not known. The various species are distinguishable according to whorl shape, degree of coarseness of ribbing, and loss of ribbing relative to size. All are characterized by a narrowly rounded venter, a very small umbilicus, and by forwardly inclined ribbing in the immature forms. These are the main features that distinguish Arcticoceras from ArctocephaMtes,50 to which the species in question were formerly referred by the writer.51 However, a number of species definitely referable to Arctocephalites in the upper silty member of the Sawtooth formation of western Montana are distinguishable from the species herein referred to Arcticoceras by the wider umbilicus, lower and more rounded whorl sections, and nearly radial ribbing. The transitional character of Arcticoceras between Arctoceplalites and Chcmwussetia^ as pointed out by Spath,32 is confirmed by the presence of a slightly pinched venter on one species of Arcticoceras from the basal part of the Rierdon formation in the Sawtooth Range, Mont.
One interesting feature of some of the species of Arcticoceras from the western interior region is the character of the second lateral lobe. On the holotype of Arcticoceras henryi (Meek and Hayden) 53 this lobe is broad and bifid on one side of the shell, but at the same position on the other side it is narrower and trif rL Other specimens collected by the writer in the Bla"-k Hills area show that the young forms of A. henryi have a trifid second lateral lobe, but that during growth the innermost lobule diminishes in size, and on some adults is completely absent, thereby resulting in a bifid lot10,. A. codyensis likewise has an irregularly bifid second lateral lobe. Specimens of Arcticoceras from the Yellowstone National Park area, placed by Stanton 64 in Oppelia? sp., include one large form that has a bifid second lateral lobe. An undescribed species from the Sawtooth Range that resembles the Greenland form figured by Madsen M as Macrocephalites ishmae has-a trifid second lateral lobe even on the adult whores, although the inner lobule is smaller than the other tvo. A similar irregularly trifid second lateral lobe having a short inner lobule occurs in A. kochi Spath,68 from East Greenland. The suture line of A. ishmae Keyserling,57 from Petchora Land in northern Russia, as originally figured is not definitely trifid, but Pompeckj 58 notes that it was not drawn accurately. The suture of a large specimen of A. ishmae as figured by Sokolov 59 has a* trifid second lateral lobe.
Arcticoceras codyensis loses its ribbing at a smal^r growth stage than any of the described species of the Arctic region. It has a more narrowly rounded venter than A. henryi (Meek and Hayden), whose whorl section is comparable with A. ishmae (Keyserling). The species is represented in the collections by at least 26 specimens. It probably includes two large globose specimens measuring about 8 inches in diameter, but the ornamentation of their inner whorls could not be determined.
Form globose, tending to become broader and more nearly spherical during growth. Whorl semicircular in section, wider than high, becoming wider during growth, and embracing most of the preceding whorl. Flanks rounding evenly into the broadly rounded venter. Umbilicus rather narrow; wall vertical at base, steep above, and rounding rather abruptly into flanks. Body chamber apparently nearly complete on the holotype, where it comprises three-fourths of a whorl.
The ribs are coarse and high. On the inner whorls they are as wide as the interspaces, but during growth become narrower than those spaces. The primary ribs are faint on the upper part of the umbilical wall and are weak on the edge of the umbilicus, but become strong ventrally. They curve forward considerably on the lower fourth of the flank and give rise to pairs of secondary ribs that incline forward slightly on the flanks and arch forward gently on the venter. Occasional intercalary ribs begin just above the zone of furcation.
The last suture line of the holotype (pi. 7, fig. 13 ) is characterized by the shortness of its lobes and saddles. This may reflect the proximity of the body chamber, although a smaller specimen (paratype U.S.N.M. 104144) has several suture lines that are similarly short, and which contrast with those of the other species of Cadoceras in the G-owericeras beds. Comparable short sutural elements occur in C. tschernysch&wi Sokolov.60 The holotype at a diameter of 74 millimeters has a whorl height of 30 millimeters, a whorl thickness of Cadoceras shoshonense is distinguished by its globose form, coarse ribbing, and small umbilicus. Among the associated species of Cadoceras that have a similar form the ribbing is considerably finer. The species that approach it in coarseness of ribbing have a more compressed form. None of the described species from Alaska or Canada is closely comparable. Among foreign species, C. sublaeve J. Sowerby var. ruposa Ppath,61 from the Kellaways Rock of England, is probably most similar, but has a broader umbilicus, and the ribbing is stronger on the umbilical edge and weaker on the venter. C. freboldi Spath,62 from East Greenland, has a different whorl shape and finer ribbing. Cadoceras? sp. indet. This species is represented in collections in hand by about 55 specimens and is much more common than any of the other 6 associated species of Gowericeras.
The inner whorls are subquadrate, higher than wide, embrace about four-fifths, have flattened flanks that round rather abruptly into a flattened venter, and have a low, steep umbilical wall. During growth the whorls become subovate, wider than high, thickest near the umbilicus, and considerably more evolute; the flanks become gently convex and round evenly into a moderately broad venter; the umbilicus changes from fairly narrow to moderately wide; the umbilical wall becomes moderately high, nearly vertical, and rounds rapidly into the flanks. The body chamber is not completely preserved but is represented by at least half a whorl.
The character of the ribbing changes rather suddenly several times during growth, following a constriction and then an abrupt thickening of the whorl section, but the greatest change occurs at the beginning of the adult body chamber. The smallest whorls (pi. 7, figs. 1, 2, 4) up to a diameter of about 30 millimeters have moderately strong primary ribs that are widely spaced, incline backward slightly on the umbilical wall, incline forward on the lower third of the flank, and terminate abruptly in weak, radially elongate tubercles. From the tubercles arise pairs of secondary ribs that are considerably weaker than the primary ribs. Between successive rib pairs are two or three intercalary ribs that begin between the tubercles and the middle of the flank and are as strong as the paired ribs. The paired and intercalary ribs incline forward on the flanks and cross the venter transversely or with a slight forward bend.
At a diameter of about 30 millimeters the shell has a rather pronounced constriction, which is followed by an abrupt thickening of the whorl section (pi. 7, figs. 5, 6). Several other constrictions are generally present in the next three-fourths whorl, up to a diameter of about 45 millimeters. The thickening is accompanied by coarsening of the primary ribs, which become relatively much stronger than the secondaries. The primaries terminate in weak radially elongate tubercles from which pass two or three secondaries. Intercalary ribs become less common anteriorly, and generally only one is present between successive groups of branched ribs. The forward inclination of the ribs is very marked, and the secondaries bend forward gently on the venter.
On the body chamber the primary ribs abruptly become much stronger and more widely spaced. The weak radially elongate tubercles persist, but branching occurs well above the tubercles at, or above, the middle of the flanks. For each primary there are three secondaries, of which two are connected with the primary and the other begins high on the flank. All secondary ribs bend forward considerably on the venter and are slightly weaker there than on the flanks.
The suture line (pi. 7, fig. 3 The ribbing of Gowericeras subitum, resembles that on Eucydoceras eucyckim (Waageii),64 from the Calkvian of India, and on Paracadoceras harv&yi Crickmay,65 from the Callovian of the Harrison Lake area, British Columbia. However, the characteristics of the suture line and the presence of lateral tubercles a little Hlow. the middle of the flanks definitely place G. subitum in the Cosmoceratidae. Interestingly, the three most common species of Gowericeras in the Bierdon formation are the least similar to figured species of Gowericeras in the Kellaways beds in Great Britain, although G, subitum, shows some likeness to G. curtilobum (Buckman) .66 Among the rarer species of Gowericeras in the RiQ,rdon formation comparisons may be made with G. approwimatum ( Buckman) ,67 G. planum Buckman,68 and G. trichophorum (Buckman) .69 Associated with G. subitum are two similar species. One differs from G. subitum by having much coarser ribbing, particularly en the body chamber. The other differs by having fewor secondary ribs and by the gradually changing character of the ribbing. In fact, on five of the seven species the ribbing coarsens gradually rather than abruptly as on G. subitum. Of the seven species, only G. subitwn, is represented by immature forms which might have a runcinate venter. These immature forms have a flattened venter which does not make an abrupt ang1o> with the flanks, such as is characteristic of the early development stages of some of the species of Gowericeras in This is the most common species in the Little Rocky Mountains; it is represented by 45 specimens, most of which are fragmentary and compressed, although the various growth stages are well shown. The immature forms have a subquadrate whorl section about twothirds as wide as high. During growth the whorls become relatively stouter, and in the adult are about five-sixths as wide as high. The flanks are somewhat flattened, becoming less so during growth. The venter is runcinate and slightly concave up to a diameter of iy2 inches (38 millimeters), and some flattening is visible up to a diameter of 214 inches (60 millimeters). Thereafter, it changes to narrowly rounded, and on the outer whorl is moderately rounded. The umbilical wall is low, rounds evenly into the flanks, is steeply inclined on the inner whorls, and is very gently inclined on the outer whorls. The umbilicus is narrow on the smallest whorls but widens rapidly at diameters between 4% and 6y2 inches and thereafter is wide. The body chamber, including the lateral lappet, is completely preserved on the largest specimen (not figured) and is represented by 1^4 volutions.
During growth the ornamentation remains persistent in character up to the body chamber. On the smaller whorls (pi. 8, figs. 1,2. 8) the ribs are sharp and moderately spaced. The primary ribs are strong, elevated, are nearly radial, or curve backward slightly on the umbilical wall, then curve forward on the lower fourth of the flanks and terminate in prominent, conical tubercles. The secondary ribs incline gently forward, are slightly flexuous at diameters of less than iy2 inches and cross the venter transversely. Bifurcation is the common mode of branching at all growth stages, but some trifurcation occurs at diameters greater than 2 inches. Most rib branches are separated by single intercalary ribs, which begin at or slightly above the line of tubercles. During growth the ribbing gradually becomes coarse, and the tubercles remain fairly conspicuous as far as the body whorl. On the body whorl the ornamentation gradually changes. The tubercles disappear, single ribs become more common, and effacement of the ribbing occurs, especially on the lower part of the flanks. The specimen shown on pi. 8, fig, 9 , has at a diameter of about V/2 inches (60 millimeters) 25 primary rib«? and about 85 secondary ribs. The holotype (pi. 9, fig. 1 ) at a diameter of about 8 inches (200 millimeters) has 36 primary ribs and about 106 secondary ribs. At a diameter of 12 inches (300 millimeters) it has 68 primary ribs and 142 secondary ribs.
The suture line is deeply dissected. Ventral lobe longer than wide; first lateral lobe a little longer tha a ventral lobe but narrower; second lateral lobe shorter than first lateral lobe. Saddles slightly wider than lobes; ventral saddle longer than wide and divided by a lobule, which is shorter than the saddle, into a small inner branch and a large outer branch; first lateral saddle bifid, a little smaller than ventral saddle, knger than wide; second lateral saddle smaller than first lateral saddle, nearly as wide as long, and has its inner branch on the umbilical margin. The tubercle is in the outer branch of the second lateral saddle.
The holotype is slightly compressed. Another specimen that appears to be undistorted has at a diamete^ of about 9 inches (230 millimeters) a whorl height of 60 millimeters, a whorl thickness of 49 millimeters, and an umbilical width of about 175 millimeters. The small specimen shown on pi. 8, figs. 7, 9, has corresponding dimensions, of 60 millimeters, 26 millimeters, 20 millimeters and 17 millimeters.
The species is somewhat similar to K. ffiMnsi (McLearn) ,70 but has much coarser ribbing, fewer secondaries, more prominent tubercles, more complicated sutures, and a longer first lateral lobe. K. plexus (McLearn) n and K. logariumus (Whiteaves) 72 have less similar ornamentation and have thicker whorl sections. The ornamentation is similar to that in Gowericeras, but the primaries are shorter, the inner whorls are much more tightly coiled, the suture is somewhat different, and the adults attain a much larger size. fig. 1; pi. 4, fig. 1; pi. 8, fig. 5 A rather densely ribbed species of Kepplerites, represented by a number of fragments, is herein illustrated because of its stratigraphic occurrence in beds between the zones of Gowvriceras subitwti and Kepplerites mcleami and because it greatly resembles K. tychonis (Ravn) ,73 which in East Greenland characterizes a zone just above the Arcticoceras beds. The species from Montana will be provisionally referred to K. tychonis until more complete specimens are found, although the specimens in hand show no obvious differences. The fragments indicate a whorl section slightly higher than wide and somewhat flattened on the venter. The primary ribs are short, terminate in faint to very weak tubercles, and give rise to 2 or 3 sharp, elevated secondary ribs that incline forward gently on the flanks. On some of the larger whorls the secondary ribs incline forward rather strongly on the upper part of the flanks but cross the venter nearly transversely. The ribs are only slightly narrower than the interspaces and are much more closely spaced than in any other known species of Kepplerites from Canada or the United States. 
